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T FATLURE MODE AND
_ CRUE

FATLURE EFFECT
OH_Edp JTEH

RATIONALE FOR ALCEFTAHLE

Ho power on resel tiﬂﬂ} from the
HEELL

Layse:

{11 Microprotessor, TA1,
AV, PEOFIEG-ROY ar ZZY94BB9-507

[P

VSl is In an unpredic-
Lable state and cannat
respand ka routing
COMMAnGs .

19
Loss of required camera
videa sigmal.

MESTEN FEATURES

The VS iz a micropracessor-based vides switching unit wsing an BEA 1802
mi¢roprecessor, CHIS RAH, oed TTL PAONH. Cowputer [F0, decoding Yagic, digital awdio
and swltch control ciecuibry are implemented in CMIS CO4000 series logic ta minimize
power dissipatien. The design incvrporates DHDS FET dewices {S0211s| purchased bo
an RLA spec contrel drawing |5C0) as the basic wideo swhich elemont. Widan
split=screen capabllYiy incorporates glass delay 1ine madules procored fron
Hicrosanics (originally Coraing) to an RCA SCD.  The video amplifier dasion oses
mang1ithic ME553g widaband op anps 1n & fashign similar Lo the sync amp design
enployed in Lhe RCU.

Parts wpre requirfd Lo be JAH reliability level parts of their equivalent. Part
selaction Falls inko Lthres calegories:

{1}  JAH or beiter parts from the Hilitary 0PL,

(2} Parts demopsiraled lo HASA to be equivalent to JAH Fevel via test data
(g.g., COMO00D/3 seriac parte), ar

(3} Parts procured to an RCA spec contrel drawing which calls out tests and
streening te sffact JAN equivalency.

HARE BOARD COHSTRUCTION (AL}

Fhe bzards are of “walded nire* construckion. At Ehe bare board Teval this doas not
distinguish it from a agrmal FC board excapt thai holes which wiil lake weld pins
geaeral 1y are not cennected 1o PC braces. Only dhase pins which bring power amd
ground potentials te the ICs are on PCs. An annular ring surrounds the hele in the
board where sach paver and ground pin |5 lgcaked. These pins are then saldered to
the trace like any other component lead., Aside From this feature, all design

E zansiruction techriques used in PL board layout apply.

nosRD ASSEMBLY (AT}

The drilled and etched boards are papulabed with several hundred selderable wr
weldable pins. Power and ground pins, a5 well as comnectar pins, are solderad in
place. Discreet conponents- fresistors, dicdes, capdcitors) are attached ta
Bifurcated terminals, where Lhep are coldered.. Flatpack [Cs are welded,
lead—by-lead,tv the tops ol the weld fins, AfLer w&gding. extra lead wmaterial is
trimmed dwap. Circuil connections are made usinE #¥3i0 AWG nickel weld wire. The
wire is welded to the pin surfaces on Lhe buard backside., A1) wire walds are done
using & machine which it bape driven, thus eliminating the possibility of miswiring
doe ta operator errer. A1l wirlng & circuit performance is Lested prior to
bou-tevel installatian. After successful besting, companents are staked as required
by draming notes ang the assenkly 15 coated with wrethane.

I-1E}
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"FAILURE HORE AND
__ CalSC

FATLLURE EFFECT
OH END [TEM

RATIOHALE FOR ACCEPTANCE

Na piower on rések [POR) from the
RCLL

Lause:
{11 Hicrpprocesser, [0,
Ab, 25323B9-501 ar 2294BR9-L4Z

[Pt

YSU iz in on unpredic-
table state aml camnok
respond La routing
commands.

H Case:
Lgss of requirad canera
vides signal.

pESiGH FEATURES

Tha bopard is inserled in the bax on card-edge gﬁides. in the iame manner as Lha aLher
PL boards.

00ARD FLACEHEHT
The Al board §s secured in bthe electronics assenbly by
gu1d—ﬂlatad beryliivm copper card puides. Conneciions are made to the nother board

with bling-mated comnecters. OD1sengagesent during Taunch is prevented by a cover
which spans the baard's frae edge-
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i AILURE HODE AND FATLURE EFFECT

CAlSE oo | Off ENO ITRN EATIOHALE FOR. ACCEFTANCE
Ho poner on resel {POR) from the Y8 15 in an unpredic- QUal TEICATION TEST
RCU. tabhle state and cannot ] . _
respond b4 routing Far Qualificatice Test Flow, see Table 2 located at the froant of this bBook.

B! Conminds. ACCEPTAMCE VLSV

{1y Micreprocessor, [AD, -
A, 2592380-607 or Zr9M885-RdZ T3
Loss of required camera

231K

fur Acreptance Tesy Flow, sea

GPEEA] IOHA). TEST

[n order ta verify that CCTY Components are operatignal, a best musi wverify the
health at all the cemmand relabed compunents Friom Lhe PHS (AJA1) panel swilch,
ihrough Lhe RO, theough the sync lines ta the Camera/PTU, to the Cameras/PTU Comand
devher.
ability to roote video, and Lhe wonilpr's ability Lo display wideo.
woulo be perforred to werify the MDM comand path.

Pre-Laungh pa Drbiker Yest/In-flight Tesc

1.
2.

-

= B o

16

The COTY syskems' WSH is subjected tn the fallawing testing:

vidas signat. » Wibration:  20-80Hz: 1 yBgt—rise from 000 G2/H: to 0.04 G2/Hz

80-350 Hz: 1.04 “FHr
350750 Hz: 3 dﬂfﬂﬂﬁ—Fil] to 0,018 62/Hz
T5L= 1000 G.0H G=flz :
1008~ 2000 ; 3 dB/Dct-Fall to 0.009 G&/Hz
Teck @uratien: 1 Hinute per Axis
fest Level: .6 Brms

®  lhermel! 9B° F; Time Lo stablize equigment plus 1 hour

D° F: Tiwme to stablize equipmeat plus | howr

0 F; Tioe te steblize equipwent plus 1 houe

Tabie | Yocated 4t the front uf this book.

The tesl must also verify the camera's abiliky to produce wideg, the Vill's
A similar Lest

Pawer CLTY Sysben.
Via the S panal, select & monitor 45 destination and Lhe rasera onder
Lest @as SOuUrce.

3. Send "Canard Fower n" command Fron PHS paneld.
9.
L. Dbserve vides displayed an monidlbar.

Selecl "ExLérnal Sync" on neHitor.

Hote thak §f widas on monitar is
synchrgnized (i.e., sbable rester) then Lhis indicales Lhat Lhe caera

is récaiving compasited sync from tha ACU and that the camera 15 produciong
syncheonized yidea,

Send Pan, Tilt, focws, Zoom, OLR, AMD Eawsa cammands and wisoally (either
vig the aguiter or direcl observagion werify operacion.

Select downlink as destinabtion and canera under tesk a5 squrie-

Obsarva video routed ta downlink.

Send “Caoera Pawer OTE" conmand via PHS panel.

Kepeat Steps 3 through 9 escept iisog commands via the MOM coomaad path.
This proves that ihe CCTV equipmant is aperational.
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FAILURE MODE AND
CAUSE .

FALLURE EFFECT
Ol EWD JTEH

BATIONALE FOR ACCEFTAMCE

Mo power on reset (FOR) from the
KLU,

Coupk:
(1} Micropraeessar, 170,
A1, 2923B89-501 or 2204B83-502

i vAb

¥l s in an unpredic-
table stakte and cannot
respond tn routing

o onmmiann id .

Lass af required camera
widenw signal.

D [HSPECTION

Eracuremenenkt Copkrogl - lhe W3 Parts amd hardware ileas are procured feon approved
venders and supptiers, which maat the requiremsents sei forih in the COTY conbract and
Quality Plan Hork Stotement {W5-25%3176). Resident DCAS parsvane]l review all -
pracerement documents bu e¢xtablish iha need far GE[ on selected parts |PAL 517).

ign apd $lerage — locoming Qualily iaspectiocns are made on all
received materials and parts. Resulis are recorded by lot and relained in file by
drawing and contrel auebers For Fubure reference and traceability. All EEE parts are
yub]ectad to incwning acceptance lests as called dor in PAL 315 - lncoming [espectian
Test Tasteruckions. I[ncoming flight parks are further procossed in accordance with
RCA 1846084 — Preconditioning and Accaptance Hequivemenls For Electranic Parts, with
the exception the DPA and PIND testing is not performed. Mechamical ilems are
inspectad per P41 316 — Inconiog Laspeckion lnstrections far mechanical itews, FAI
305 - Incoming Quality Centrol Taspeckion Insiructions, ond PAT 612 - Frocedure for
Fracessing [ncoming ov Porchased Parts Desigoatad tor Flight Use. Accepted items
are delivered to Matarial Contvalled Steres and relained wadar specified comditions
unkit fabrication iz required. Man-canforming materials are held for Hatarial Review
Bpard (MRB) dispusition. ({PAL-307, PAI INC-531}.

¢ & ¥gst - Prior bto the siarl of Y5U board assembly, all items are
veriFied to he corvect by stack raocm parseanel, ag bhe itens ars accumulated ta form
a kit., The items are wverifiad again by the operator whe assembhes Lhe kik by
cheching against the as-buili—parks-Tist {AOPL). OCAS Mondztory Inspeciion Points
ara designated for all printed Circeit, wire wrap and welded wire boards, plus
harness canmectars for soldering wiring, crimping, solder splices and qualily
workpanship prior Lg coating of the conponent side of hoards and sleaving of harnesses.
Specific Y5U bpard assenbly and Eesl inslructions are pravided in draving notes, and
applicable dacuments are ¢alled out in the Fabrication Procedure and Record
{FPR=22494823) and parts list PL 22040823, These include wire connection List 2205006,
Pracess Standard Klv=-h68 2280881, Process Standard - Bonding Yelcro Tape 2ZBUBRA,
Specificat ion Saldering 2200744, Specification Nume Plate Applicalisn 10B0167,
fpecification — Crimping 2280800, Specidication — Bonding and 3laking Z2B0B7H,
Specification — Urethang coaling 2286877, Specificatian - locking conpound 20261736,
Specificatinn Expoxy Adhes ive EHIHBHE_ Specification — Markinyg ZF80876G,
Spacification - Werkmanship BO300I5, Specificetion Bonding and Staking Z2801%.
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UNIT ¥Wigdeg Gwitching Unit (VSN
FMEA MO. _1.2.71 . — SHUTTLE CCTY Ol WO Z204EI3-507. S04
CRITICAL ITEMS LIST
CRITICALLIY _242 - SHEET L oF 7
FaTIURE HMOLDE AHD FAILLUAE EFFECT
- CAUSE _ O EHD YTEW BATIONALE FOR ACCEFTANLE —
M power on reset JFOR) from the WS is in an wnpredic- Q8 INSPECTION (Continued)
RCL. table staie snd cannolb |
respong Lo routing Yol Assembly ami Test
{auss: conmands.
{11 Hitvoprucesser, L0, An opes bax test is perdgrmed per FP-[T-22944032, and an Acceptance Test per
Al, PSUFIBS-501 or 22348B9-Li2 Yprst Case: TP-AT—2394813, including wibrakion and therma) vacumm. Torques are specified and
Loss of required camera witnessed, Lraceability numbers are recorded and calibrated kosls are check prior
video signal. to wse. BCA quality and OCAS inspeclions arve performad at the conplation of

specified FPR operations in accordaace wtih PAL-20M4, PAI-25, PAT-206, and PAI-217.
OCAS persannel witness VSU buttos-up and critical torquing. RCA and DCAS persannel

wonitor arceptance kests and review test datafresubts. These persannel also inspect
afier all repaiv, rework ang retest.

Preparaticn for Shipneel - The YSU s packaged aecording £o 2200748, Prucess
standard For packaging and handling guidelines. A1l related documentation including
assemhly drawing, parts list, ABPL, test data, etc. is gathered and held in a
docunantation folder assigned specifically Lo each assamsbly.  This folder 15
retained foar reference. An EIDP is prepared for ¢ach WSU in accordance with the
requirments of WS-2593176. RCA OC and DCAS personnel witness crating, packaging.
gaching and marking, and revien the EID? for conpleteness and accurucy.

[Pt 1-1E4
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DWG WO, Liik

SHEET 1) or I

Ho pader an reset (POR) From Lhe
kiU,

TS

(1l Hicroprocessor, [AD,
Al 25923A9-50) or 2294309%-502

dLai

Wil is in an unpredic-
LabkTle slate and Camnak
respond to roubiaog
TIN5 .

Worst Lase:
boss of required camera
video signal,

HENE .
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UNIT Yideo Swilching Majl (w5l
SHUTTLE LCTY OwWG WO. 2294323502, 54
CATTICAL [TEMS LISI

SHEET i oF ]

TAILORE MODE AHD
_ (W1 THTA

FAILLURE EFFECT
- O EWD ETEM.

Ho power on resal (FOR) from the
RCLk.

{alse:

{}) Hicreprecessor, [0,
AL, 24923B9-501 ar 2293809-502

[n skt

BAVIOHALF FOR ACCEFYANCE"

VSU is in an wnpredic-
table sLlate and cannuk
respond to rauting
Cowmands.

Mursl Lase:
loss of required camera

videw signal.

OPFRATIONAL EFFECTS

Lass of video. Possible loss of wajor missinm objactives due bo loss of BMS cameras
or uther required camerds.

CBEW AL TTONS

if possible, continue RMS opeErations uwsiny alteraative visud] LU .
CRIY TRATHING

Crew should be trained to use ppssible altermatives to CCTV.
HESSION CONSTRALNT '

Whera possible, procedures should be designed so they can be accomplished wiLkhout
CCTv.
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